Abstract-Working capital is needed for day-to-day operations of a firm. The primary purpose of this research was to examine the effects of working capital management on profitability. The regression analysis was based on a panel sample of 255 companies listed on the Stock Exchange of Thailand from 2007 through 2009. The results revealed a negative relationship between the gross operating profits and inventory conversion period and the receivables collection period. Therefore, managers can increase the profitability of their firms by shortening the cash conversion cycle, inventory conversion period, and receivables collection period. However, they cannot increase profitability by lengthening the payables deferral period. The findings also demonstrated that industry characteristics have an impact on gross operating profits.
I. INTRODUCTION
Working capital, the money needed for day-to-day operations of a firm, is described as an investment of the firm's capital in current assets and the use of current liabilities to fund part of the investment [1] - [3] . Management of these current assets and current liabilities is important in creating value for shareholders [3] , [4] . If a firm can minimize its investment tied up in current assets, the resulting funds can be invested in value-creating projects, thereby increasing the firm's growth opportunities and shareholders' return [2] , [3] , [5] . However, management can also confront liquidity problems due to underinvestment in working capital [3] . As pointed out by Filbeck and Krueger (2005) [6] , the ability of financial managers to effectively manage receivables, inventories, and payables has a significant impact on the success of the business [3] . If capital invested in cash, trade receivables, or inventories is not sufficient, the firm may have difficulty in carrying out its daily business operations [2] , [3] . This may result in declining sales and, in the end, a reduction in profitability [2] , [7] . Smith (1980) [8] emphasized the trade-off between liquidity and profitability when he argued that working capital management can play an essential role not only in a firm's profitability and risk, but also in its value. Decisions regarding an increase in profitability are likely to involve increased risk, and risk-reducing decisions are likely to result in a reduction in profitability [9] . An accepted measure of working capital management is the cash conversion cycle [9] , [10] , [12] Manuscript received October 17, 2011 ; revised May 02, 2012. K. Napompech is with the Administration and Management College, King Mongkut's Institute of Technology, Ladkrabang, Bangkok 10520 Thailand (e-mail: knkulkan@kmitl.ac.th, kul1998@yahoo.com).
which represents the average number of days between the day the firm begins paying its suppliers and the day it starts to receive cash for products sold [7] . Longer cash conversion cycles mean more time between cash expenditure and cash retrieval [1] , [7] . Previous research has used the cash conversion cycle as a measure of working capital management to analyze whether reducing the time allowed for this cycle has positive or negative effects on corporate profitability [1] , [7] , [9] - [12] .
On the whole, empirical evidence related to working capital management and profitability has substantiated the fact that managers can create value for shareholders by shortening the cash conversion cycle to the shortest rational amount of time [3] , [7] , [10] , [11] , [13] . The objective of this study was to investigate the relationship between working capital management, as measured through the cash conversion cycle, and corporate profitability in the developing country of Thailand. This study enriches the finance literature on the relationship between working capital management and profitability.
II. THEORETICAL FOUDATIONS
Corporations can have a best possible amount of working capital that leads to their value maximization [7] . On the other hand, maintaining a huge inventory, readily granting credit to customers, and being willing to wait a longer time to receive payment may result in higher sales [7] . The downside of granting generous trade credit and maintaining high levels of inventory is that money is stashed in working capital [7] . On the liabilities side, postponing payment to suppliers lets a firm to get the goods prior to paying, therefore increases spontaneous financing and thus reduces the need for costly external funding [7] , [14] .
Efficient working capital management involves managing short-term assets and short-term liabilities in a way that provides balance between eliminating potential inability to cope with short-term debts and avoiding unnecessary holdings in these assets [5] , [15] . Previous research has documented that working capital management influences a firm's profitability [7] , [10] , [15] , [16] . Johnson and Soenen (2003) [17] also reported that efficient working capital management is one of the crucial characteristics of financially flourishing firms. Most of the empirical research into the relationship between working capital management and profitability has confirmed the notion that reducing current assets in comparison to total assets reduces working capital investment; therefore, it would positively affect the firm's profitability. Many scholars have measured working capital using the cash conversion cycle [7] , [10] , [11] , [15] . Deloof (2003) [7] analyzed a sample of Belgian firms and found that firms can raise their performance by shortening the periods for receivables collection and inventory conversion. He also reported an unanticipated negative impact associated with the number of days for accounts payable; poorer firms prolong the time to pay their debts. Wang (2002) [16] analyzed a sample of Japanese and Taiwanese firms, Lazaridis and Tryfonidis (2006) [10] examined a sample of firms listed on the Athens Stock Exchange, Nazir and Afza (2007) [3] investigated a sample of firms listed on the Karachi Stock Exchange, and Abuzayed (2012) [12] looked at a sample of firms listed on the Amman Stock Exchange; they all found that shortening the cash conversion cycle enhances firm performance. Shin and Soenen (1998) [4] used a sample of US firms and Erasmus (2010) [2] used a sample of South African firms, and both studies employed the net trading cycle (NTC). NTC is calculated by summing trade receivables and inventories then subtracting accounts payable and expressing the result as a percentage of sales, as the comprehensive measure of working capital management. The results were similar to results of studies that used the cash conversion cycle; the researchers discovered a significant negative relationship between NTC and profitability.
III. RESEARCH METHODOLOGY
The data set in this research was obtained from the Stock Exchange of Thailand. The data include yearly data on sales, cost of goods sold, total assets, financial assets, inventory conversion period, average collection period, payables deferral period, cash conversion period, and debt ratio. The sample consisted of 255 firms that had all the needed data for the three-year period from 2007 through 2009. Therefore, data obtained from this study were panel data on 765 firms' observations. The 255 firms come from 7 industries: industrials, consumer products, technology, agriculture and food, resources, construction and building materials, and service; the number of firms in each sector is shown in Table  I . To test the impact of the cash conversion cycle and its components on profitability, the cash conversion cycle, the receivables collection period, the inventory conversion period, and the payables deferral period were regressed against gross operating profit. A non-parametric Spearman correlation was also employed to examine the relationships between the variables used in this research.
To analyze the impact of working capital management on firms' profitability, the gross operating profit (GROSS) was used as the dependent variable. This variable was derived by subtracting the cost of goods sold (COGS) from total sales and dividing the result by total assets minus financial assets. This research, like that of Lazaridis and Tryfonidis (2006) [10] , employed GROSS to proxy firms' profitability rather than earnings before interest tax depreciation amortization (EBITDA) or profits before or after taxes. This was because GROSS relates more closely to the cash conversion cycle and its components, various measurements of working capital management. With regard to the independent variables, working capital management was measured using the cash conversion cycle (CCC). This measure was calculated as inventory conversion period plus receivables collection period minus accounts payables deferral period. Cash conversion cycle is defined as the lag of time between actual expenditures to pay for productive resources and the collection of cash on receivables [18] . The cash conversion cycle, therefore, indicates the average length of time that money is tied up in current assets [18] . A longer time of inventory held and collection of receivables and a shorter time for payments to a firm's creditors imply that cash is being tied up in inventory and receivables and used more speedily in paying off trade payables. If a firm always faces this situation, it will decrease, or squeeze, the firm's available cash. Therefore, a shorter cash conversion cycle reduces a firm's cash needs [19] . Previous researchers have investigated the relationship between cash conversion cycle and firm profitability and found a strong negative relationship [7] , [10] . A company's goal should be to shorten its cash conversion cycle to a reasonable minimum time that does not impair operations [18] . The cash conversion cycle can be cut down by reducing the inventory conversion period through processing and selling goods to customers faster, by reducing the receivables collection period through speeding up collections, and by stretching the payables deferral period through slowing down payments to creditors [18] . Therefore, in this research, the cash conversion cycle, the receivables collection period, the inventory conversion period, and the payables deferral period were regressed against gross operating profit to investigate whether a relationship exists between each variable and firm profitability, as shown in regression models (1) through (4).
The dependent variables included in the analysis were the logarithm of sales as a proxy for firm size. The fixed financial asset ratio (FIXEDFA) was used to assess the impact of non-operating financial assets investments where fixed financial assets means shares and participation of other firms. The debt ratio (DEBT), which is calculated by dividing total debt by total capital, was used to evaluate the influence of long-term capital structure decisions. The formulas and abbreviations used for measurement of all variables employed in the regression models are presented in Table II . Table III contains the descriptive statistics of the collected variables. The total of observations sums to n = 765. On average, 5.94 percent of total assets are financial assets (including participation in other subsidiaries). Total sales have a mean of 17,889.57 million baht, while the median is 2,777.51 million. This shows that the data regarding firm size, which was proxied by logarithm of sales in this research, are quite volatile.
IV. RESEARCH FINDINGS

A. Descriptive Statistics
The firms included in this research had an average of 20.75 percent operating profit. Inventory takes on average 124.31 days to sell (43.0 median days). The credit period granted to customers was 61.18 days on average (median 52.0 days), while firms paid their creditors in 52.15 days on average (median 37.12 days). Overall, the average cash conversion cycle was 133.73 days (median 59.03 days). Table IV presents Pearson correlations for the variables included in the regression model. The gross operating profit is negatively correlated with the variables of inventory conversion period, receivables collection period, payables deferral period, and cash conversion cycle. This reveals that selling products quicker, collecting money from customers faster, and paying suppliers sooner are all related to an increase in the firm's profitability. These results are consistent with the notion that the shorter the period between production and sale of products, the larger the firm's profitability. Meanwhile the negative relationship between accounts payable and gross profit indicates that less profitable firms postpone their expenses from creditors. Considering the three periods together, the negative correlation points out that the cash conversion cycle is linked with more profitability, which could validate the impact that more efficient management of working capital has on firm profitability. 10 .01** ***, **, * significant at the 1%, 5 %, and 10% levels, respectively
B. Correlation Analysis
C. Regression Analysis
To shed more light on the relationship of working capital management and a firm's profitability, regression analysis was employed. The independent variables were fixed financial assets, the natural logarithm of sales, debt ratio, and cash conversion cycle. Industry dummy variables were also included. However, to achieve the minimum degree of freedom necessary, this research used industry categories instead of sectors, which resulted in seven industries: industrials, consumer products, technology, agriculture and food, resources, property and construction materials, and services. A dummy variable was assigned a value of 1 for each of the following industries: industrials, consumer products, technology, agriculture and food, resources, and property and construction materials. Service industry was used as the comparison industry and assigned a value equal to 0. These variables were included to control for possible industry type effects. Dummy 1, Dummy 2, Dummy 3, Dummy 4, Dummy 5, and Dummy 6 represent industrials, consumer products, technology, agriculture and food, resources, and property and construction materials, respectively. Table IV presents the results of regression 1. This model is acceptable from a statistical perspective (p-value=.000). The plot of the regression function of this model (Figure 1 ) also shows that the multiple regression analysis is valid. This regression equation demonstrates that a negative relationship exists between the cash conversion cycle and profitability, which confirms the notion that a decrease in the cash conversion cycle will produce more profits for a firm. The coefficient of the cash conversion cycle variable is negative and highly significant; this implies that an increase in the cash conversion cycle of one day is associated with a decline in gross operating profit of .006. Moreover, the regression shows that the larger the firm (measured through the natural logarithm of sales), the larger the gross operating profits, with a very high level of significance. Gross operating profits statistically decrease as the debt ratio increases. Fixed financial assets have a positive relationship with gross operating profits, but it is not significant. The results also show industry-type effects on profitability. For example, firms in the industrials industry will have smaller gross operating profits than firms in the comparison industry, the service industry, 12.67, if other things in the equation are held constant.
Regression (1) ( 1) Table VI presents the results of regression 2. In the second equation, the dependent variable was gross operating profit, and the second equation had the same independent variables as the first. The only difference was the substitution of the cash conversion cycle with the inventory conversion period. This model is acceptable from a statistical perspective (p-value=.000). It is evident from Fig. 2 that the relationships between the variables are linear. These results are consistent with previous research (Deloof, 2003 [7] ; Teruel and Solono, 2007 [9] ; Lazaridis and Tryfonidis, 2006 [10] ; Wang, 2002 [16] ) reporting a negative relationship between gross operating profits and inventory conversion period. This does make economic sense; the longer the inventory is held, the more working capital is tied up, and firms thus have less opportunity to invest this capital in profitable projects Therefore, the firm's profitability can be enhanced by speeding up the inventory conversion period.
Regression ( Table VII presents the results of regression 3. In the third regression, all variables were the same, except the inventory conversion period was replaced with the receivables collection period. This model is acceptable from a statistical perspective (p-value=.000). This is confirmed from the data in Figure 3 . Consistent with previous research (Deloof, 2003 [7] Table VII presents the results of regression 4. In the last regression, the same variables were used, except inventory conversion period, which was replaced with accounts payable. This model is acceptable from a statistical perspective (p-value=.000). Figure 4 also shows that the multiple regression analysis is suitable. A negative relationship exists between gross operating profit and the accounts payables deferral period, which contradicts the notion that the longer a firm delays its payments, the higher level of working capital it stores and uses with the intent of increasing profitability. This difference may exist because less profitable firms take longer to pay their obligations. This negative relationship confirms the negative correlation between gross operating profits and the accounts payable deferral period presented in Table 4 . However, this result is not statistically significant, but it is consistent with previous research (Charitou, Elfani, and Lois, 2010 [1] ; Deloof, 2003 [7] The multicollinearity test showed that all regression models have the variance inflation factor (VIF), a tool to verify whether one independent variable has a high correlation with the remaining independent variables ranging between 1 and 1.9, which is less than 10, thereby demonstrating that no multicollinearity exists between independent variables in the regression models [10] , [20] .
V. DISCUSSION
The results of this research are similar to those found in previous studies (Shin and Soenen, 1998 [4] ; Deloof, 2003 [7] ; Wang, 2002 [16] ) and the analysis performed substantiated the essential role of working capital management in value creation of firms by shortening the cash conversion cycle. However, the findings of this research confirmed that only two actions can increase profitability: reducing the inventory conversion period by producing and selling goods faster and reducing the receivables collection period by accelerating collections. The results of this study showed a significant negative relationship between firm profitability and the inventory conversion period and receivables collection period. This study also found an inverse relationship between the payables deferral period and profitability, which may be a result of less profitable firms taking longer to pay their suppliers. This is consistent with Deloof (2003) [7] ; however, this result is not significant. This study also illustrated industry type effects on profitability.
